Sept. 3, 1968

G. KAZLAUSKAS 3,400,237

WELDING HEAD

Filed Dec. 1, 1964 3 Sheets-Sheet 1
1 3 =z 7. L v 27z oy, B
j 30 __’1'_ 3e 33 r..J
. /Q BT ,4,'°Dl-—2
G 'l i 1
= 18
. 3 L46
R =i ), 44 - oo
7 I 5% = M 48
EVANG BN R) e ZE I o il il 102
40 |' , 235'7 7 : \gf
\.,. o) 47
17 I 113, T —24 B\ 52
= R \,\\ Y //'/. (—l = '6
207%=] 1 g i -
ST
/ ¥ e — 141b
1 S E@"‘%_l 141b
ldla il == : [ F4—12
ol I
15 = | 166 167
120 L 169
& ;
iz § 10 —~ 153
V4
s
fs— |O
} 68
4 11 - — 11
N [ —— ]
|
&2 4 13 [ . |
E == Cmed—
156 158 e
|53-A G5 ' 3B 2 —
157
150 \
. <
159 GASPRRAS anLAUSzns
51 INVENTOR.
3™

" RZW

AT TORNEY



Sept. 3, 1968

G. KAZLAUSKAS
WELDING HEAD

Filed Dec. 1, 1964
2z . S
5 =
L. e
23 —1129 =1l
14l 8o
142 ‘_/90
38 i =
TR AT \ o6 9
102 | 3 ! ‘W.101
o5~ -3 N L? I o -'( -
ss 14 57
84d 73 Go
70 1 = K3 &3
-1 = 137 _140
74 : 03 at
104 6575 _1_2_!_ 126
123 — 135
O) ® ‘
14ia
1418 |20
I x . S
a4 13 7380 cg e
- o \ i ]
45— 4 | L ° ; £/ o7
4] [P 69
g G ce
7 &3
oz ; \ 126 2 _ 64
{1247 P LY
100 / /74 '72/ &
71 70 G2 65

3,400,237

3 Sheets~Sheet 2

86\ 6 ) 32 g
2 2
30 gd
33 —129
34 ~92 53
S 130 !
B 2
2719 70
oH -:—_‘ﬁ’
23 26 o [ 1257125
f [~ 71
25 ~—124
17 ~~23
o N
13 65
"'i 12
4 o7
T\ 106
108 o5
109 % 118
— 116
17
Is
[l
N II_Q-I!
159 — — 11
L
12—\ | 2
156 R -
NN
153 § |57
N
151

Gorsrorrs KAZL AUSKAS

INVENTOR.

> Ezw

ATTORMNEY



Sept. 3, 1968 G. KAZLAUSKAS 3,400,237

WELDING HEAD

Filed Dec. 1, 1964 3 Sheets—Sheet 3
175
7o’ 173 | 174
m 4
! 172
m—— 30
(= 7 41
§ P 40
@ |/
| a2 .
7 7

G RasrrraAsS KAZILAUKAS
INVENTOR.

RES g

ATTORNMEY



United States Patent O

iy ]

3,400,237
Patented Sept. 3, 1968

ice

1

3,400,237
WELDING HEAD
Gasparas Kazlauskas, 4804 Gaviota Ave,,
Encino, Calif, 91316
Filed Dec. 1, 1964, Ser. No. 415,058
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ABSTRACT OF THE DISCLOSURE

A welding head for tubes and the like having a handle
rotatably mounting a driven external ring gear contain-
ing an annular gas cup through which a tube to be welded
is axially inserted and held in centered position by a com-
bined tube gripping and grounding clamp on the handle.
The ring gear carries an electrode which extends radially
through the cup and rotates about the tube to produce a
weld when the gear is driven in rotation with a welding
voltage impressed across the tube clamp and electrode.
An inert gas flows through the cup directly to the exterior
of the handle through a flow space defined between the
cup and tube to prevent oxidation and cool the gear.

e — S ————

This invention relates to a weld head and more partic-
ularly to a weld head for the place tube welding which
controls the factors affecting the thermal conditions of
the weld.

Prior welding heads have utilized a split gear carrying
an electrode and located in a casing containing an inert
gas. However, such devices did not insure a constant arc
length at the welding electrode and arcing across the
gear segments fook place thereby affecting the electrode
voltage. Also, the gear segments were subjected directly
to the welding heat of the arc since there was no insula-
tion between the arc and the electrode holder. Further,
there was no grounding of the tubing through the weld-
ing head so-that a separate ground cable had to be at-
tached to the tubing at a location displaced from the weld.

The present invention provides a gap cup between the
gear segments and the tube weld which serves to limit the
heating of the gear segments. The tungsten electrode
projects from the gear through an enlarged opening in
the bottom of the gas cup and the inert gas is fed through
this opening into the gas cup. The gas leaks solely through
a clearance between the gas cup and the outside of the
tube to atmosphere so as not to build up a pressure
around the molten weld. However, gas is always confined
between the gear segments and the welding location to
provide an inert atmosphere at the weld area. A constant
welding potential is provided at the electrode by applying
the welding current continuously to both gear segments.
Since the potential on each segment is always the same,
arcing across the air gap between gear segments is elim-
inated and a upiform welding current is available at the
electrode. In other words, regardless of the position of the
segment carrying the electrode, each segment has a direct
contact with the welding current source. A spring type
clamp is also provided which accurately positions the weld
head in relationship to the center line of the tube to be
welded while firmly gripping the tube regardless of small
differences in size allowed by tube manufacturers’ diam-
eter tolerances, By utilizing an insulated handle, the inert
gas and welding current can be carried by the same line
after entering the handle to greatly simplify the handling
of these components. Also, the insulated handle permits
the tube to be grounded by a line through the handle
rather than by a separate line connected with the tube.
Because of the compact design of the weld head, it has
a small envelope which enables welding in restricted areas.

It is therefore an object of the present invention to
provide a weld head for in place tube welding in which
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the various factors affecting the thermal condition of the
weld are controlled.

Another object of the invention is to provide a weld
head for in place tube welding in which the electrode is
driven around the tubing by a gear divided into segments;
the same welding potential being continually applied to
both segments to prevent arcing between the gear seg-
ments.

Another object of the invention is to provide a weld
head for tube welding in which the electrode is driven by
a gear having a gas cup formed at the inner side thereof
to confine inert gas around the electrode and protect the
gear from the heat of the arc.

A further object of the invention is to provide a weld

head for tube welding having a handle for supporting
a rotating gear about the tube, said tube being grounded
by a conductor passing through the handle.
- Another object of the invention is to provide a weld
head for tube welding having a clamp for holding the
tubing concentrically with the circular path of a rotating
electrode.

Another object of the invention is to provide a weld
head for in place tube welding which is compact in struc-
ture in order to enable the performance of welding in
restricted areas that are normally inaccessible.

These and other objects of the invention not specifically
set forth above will become readily apparent from the
accompanying description and drawings in which:

FIGURE 1 is a section along line 1—1 of FIGURE 2
showing the tube clamp on the end of the handle and the
motor for driving the gear segments;

FIGURE 2 is a side elevational view along line 2—2
of FIGURE 1;

FIGURE 3 is a transverse vertical section along line
3—3 of FIGURE 1 showing the gear segments and the
tube clamp;

FIGURE 4 is a side elevational view, partly in section,
along line 4—4 of FIGURE 3 showing the strap for hold-
ing the gear segments together during the welding opera-
tion;

FIGURE 5 is a section along line 535 of FIGURE 4
showing the construction of the gear segments and of
the gas cup;

FIGURE 6 is a section along line 6—6 of FIGURE 3
showing one of the entrances for the inert gas into the
gas cup; and

FIGURE 7 is a sectional view of various types of
welds which can be made with the weld head.

Referring to the embodiment of the invention chosen
for purposes of illustration, the weld head comprises a
non-conductive handle 10 which is split into halves 11
and 12 and the halves are secured together by means of
screws 13 and 14. The screws 14 pass through a block 15
curved in the open end of handle 10 and the block 15
has an upper edge 16 which supports a lower clamp
section 17 of tube clamp 18. The lower section 17 is
secured to the edge 16 by means of screws 20 (see FIG-
URE 1). The lower section 17 has a semicircular cutout
22 in which is inserted a lower portion 23 of the clamp
and this lower portion is held in the lower section 17 by
means of the screw 24. The clamp portion 23 consists of
a curved base 25 and two outwardly extending flexible lips
26 and 27 ((see FIGURE 3). The upper section 30 of the
clamp 18 has a semicircular cutout 31 similar to cutout
22 which receives the upper portion 32 of the tube clamp.
The upper portion 32 of the clamp has a curved base 33
which supports lips 34 and 35 and a bolt 36 holds the
upper clamp portion 32 to the upper section 30 of the
clamp. The upper section 30 is split at end 40 to receive
a projection 41 on the lower section 17 and a pin 42
passes through the split end and the projection 41 in
order to pivotally connect the upper section 30 with the
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lower section-17.. (seﬁ FIGURE 7)-. The other end 44
of the section 30 has a slot 45 which receives end 46 of
a lock 47 and pivotally mounts same by means of pin
48. The lower clamp section 17 has an end projection 50
opposite the end 44 and end 50 also has slot for receiv-
ing shaft 51 of the lock 47. A lock head 52 is threaded to
the end of the shaft 51 and after the shaft is received in
end 50, the head 52 is tightened up in order to lock the
two sections 30 and 17 together.

In -operation of the weldmg head, a tube is inserted
within the circular opening 55 deﬁned between the tube
clamp portions 23 and 32, the tube being designated by
phantom ling 53 in FIGURE 3. During insertion of the
tube, the section 30 can be swung into the phantom line
position of FIGURE 1 and can then be pivoted over the
tube so that the end projections 44 and 50 can be clamped
tightly together by the head 52. Since there are spaces 56
and 57 left between. the ends of the clamp portions 23
and 32 and since the lips 26, 27, and 34, 35 are some-
what flexible, the clamp 18 can tightly clamp tubes of
diameters which vary within the manuafcturing tolerance
of the tubes. In other words, a tube which is oversized
will somewhat flex the lips but the lips will still tightly
clamp the tube in concentric position within the welding
head.

The handle 10 also supports a welding head structure
by means of a semicircular projection 60 on block 15.
The projection 60 has an inner section 61 and a lip 62
which define a semicircular cutout 63 for a first semicir-
cular gear segment 64 of gear 65. A beveled gear face
66 is located on gear segment 64 opposite section 61 and
a groove 67 separates the gear face from a gear portion
68 which bears against section 61 during rotation of
gear 63 and forms a.manifold space 69. A circular gas
cup 70 has a first semicircular section 71 secured to
gear segment 64 at portion 72 and has sides 73 and 74
extending inwardly from the gear segment. A semicircular
cover 80 has a body portion 81 and a lip 82 between
which is a semicircular cutout 83. A second semicircular
gear segment 84 is located within the cutout 83 and has a
beveled face 85, a groove 87, and a portion 86 bearing
against body portion 81 to form a second semicircular
manifold 88 which is co-extensive with the manifold
space 69 for the first gear segment 64. A second gear cup
section 90 has a bottom 91 connected with gear segment
84 and sides 92 and 93 are shaped the same as sides 73
and 74 on the first gear segment 64 so that the two cup
sections define the complete circular gas cup 70.

As illustrated in FIGURE 4, the projection 60 carries
a pair of pins 95, 96 (see FIGURE 4) which project into
openings in the ends of cover 80 in order to form a cir-
cular opening. In assemblying the gear segments on the
welding head, the lower gear segment 64 is first inserted
into the cutout 63 in the projection 60. The ends 84a
of the second gear segment 84 overlap cutaway ends 64a
of the first gear segment 64 and are locked together by
pins 97 and 98 carried by ends 844 and insertable into
openings in ends 64a to form a circular opening through
the gas cup 70. After the gear segments are attached
together, the cover 80 is placed over the second gear
segment 84 which is received in the circular cutout 83.
The outer surface of the cover 80 has a groove contain-
ing a conducting band 141 and an insulating band 100
which is secured to the cover by means of screws 101
and 102 on opposite sides of the cover member. The ends
of the conductive band 141 project downwardly over the
projection 60 and have locking ends 141a and 1415 which
snap over portions 103 and 104 on opposite sides of the
extension 60 to thereby tightly secure the cover 80 to the
projection 60. After assembly, the projection 60 and the
cover 80 contain a circular gear 65 composed of first and
second segments 64 and 84 which are locked together and
support a circular gas cup 70 comprised of cup portions
71 and 90.

The block 15 has an opening 105 which contains a

10

30

40

4 ’ _
sleeve 106 surrounding a -coupling block 107. The -cou-
pling block is attached to one end of shaft 108 by means
of the pin 109 and rotation of the block by the shaft 108
causes rotation of shaft 11¢ inserted into the block.
The shaft 110 is supported by a bearing member 111
held within a circular opening in block 15 by the sleeve
106 abutting against the flange 112 on the member 111.
Shaft 110 terminates in a bevel gear pinion 113 which is
positioned to mesh with the bevel gear face 66 of gear
segment 64 and the bevel gear face 85 of gear segment
84. The shaft 108 is driven by the D.C. variable speed
motor 114 through a gear reduction device 115 and the
motor is supported by a flange 116 attached to the block
15 by means of screws 117 and is centered by a projec-
tion 118. Thus, when the motor 114 is enérgized, it rotates
the first and second gear segments and the associated gas
cup portion. -

A conducting externally insulated tube 120 extends
through the handle 10 and terminates at.an opening 121
in the projection 60 on block 15. The opening 121 con-
nects . with the circular gas manifold comprised of the
manifold spaces 69 and 88 located opposite the first and
second gear segments, respectively. A slot 123 in the first
gear segment 64 connects the manifold with a hollow
sleeve 124 threaded into an opening through the gas cup
and gear segment 64. A plug 125 having a metering
opening 126 so that inert gas can be introduced at a
metering rate into the gas cup 70. Also, the second géar
segment contains a slot 128 which connects the gas mani-
fold with a hollow sleeve 129 extending through the gas
cup 70 and the second gear segment 84. The sleeve 129
contains an opening 130 which connects the manifold
passage 88 with the gas cup 70 in order to continually
supply inert gas to the gas cup. An electrode 131 extends
centrally through the opening 130 and is secured at one
end in an opening in the second gear segment 84 by means
of a set screw 132. 1t is therefore apparent that.as the
gear segments are driven by rotation of the. gear 113,
the segments one after another will come into contact
with the gear 113 and the complete gear will rotate
around the tube 53. At the same time, inert gas will be
flowing into the continuous gas cup around the gear to
cover the weld area between the end of the electrode and
the tube. Thus, oxidation of the metal is prevented and
the gear is protected against the high temperatures- at
the weld. The major portion of the inert gas will be intro-
duced to the opening 130 around the electrode to insure
an inert atmosphere surrounding the weld location while
the size of the opening 126 can be varied to assure com-
plete filling of the gas cup at all times. Since some clear-
ance exists between the tube 53 and the sides of the gas
cup, slow leakage of the inert gas is permitted to atmos-
phere so that pressure will not build up in the gas cup
which would tend to deform the soft weld as it is being
produced. Thus, the leakage of the inert gas provides a
low pressure within the gas cup.

The conducting passage 120 also supplies electrical

. current to a conducting plate 135 which is attached to
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projection 60 by screw 136. A terminal 137 is located
between plate 135 and projection 60 and is forced against
the end of a brush 139 by spring 140. The brush 139
extends through an opening in projection 60 and con-
tinually bears against the outer surface of the gear seg-
ment which is in the lower cutout 63 in order to supply
current to the electrode through the gear. The end 103
of plate 135 is in contact with a conducting band 141
which is underneath the band 100 and locks the cover
80 to the projection 69. When the curved ends 141g and
1415 are locked, current is directed from plate 135
thlough band 141 to a second brush 142 located in an
opening in the cover member 80. The band 141 is bent
inwardly to provide a spring force against the end of the
brush 142 and the brush 142 is continually forced against
the outer surface of the gear segment which is in the
cover 80. Since current is continually present at the
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brushes 139 and 142 at the potential, there is no tendency
for arcing to take place at the connection between the
first and second gear segments and uniform electrical
potential is present at the electrode regardless of the loca-
tion of the electrode around the circumference of the
tube. Also, the screws 101 and 102 are made of nylon
so as to be non-conductive and the band is of insulating
material since band 100 covers the conducting band 141.

The end of the handle 10 has a bottom opening 150
for receiving the welding current, the inert -gas supply,
the ground cable, and the electrical current for the motor
114. The inert gas is supplied through a tube 153 from
the general input cable 151 and tube 153 terminates in
a conducting block 156. The welding current line 157,
capable of supplying 150 amps at 80 volts open circuit,
terminates in a plug 158 screwed in the conducting block
156. The tube 120 connects with the inert gas passage in
block 156 and since the tube 120 is conducting, it trans-
mits the welding current from line 157 to the brushes
and at the same time as it transmits inert gas to the gas
cup. The line 159 carries the 27 volt D.C. for the motor
114. The welding current line 157 is hollow for water
cooling of the line since a rise in temperature of the line
would affect its resistance and thereby affect the voltage
at the electrode 131. The water leaves the block 156
through a passage 162 of nonconducting material and
enters a passage 163 located in the handle. A ground ter-
minal plate 164 is clamped against the lower clamp sec-
tion 17 by means of screw 20 and a bar 165 comnects
plate 164 to ground attachment 166. The water passage
163 connects with passage 167 of attachment 166 which
is coupled to water discharge tube 168 by coupling 169.
A ground cable 170 extends to main cable 151 through
tube 168 which also receives water from the hollow cou-
pling 169, the end 169a of which is plugged into the end
of tube 168 and is fixed to cable 170 while having a
passage 1695 for the water. Thus, the water flows in
through current cable 157 and out through passage 168.

As illustrated in FIGURE 7, a number of types of welds
can be produced by the device of the present invention.
The overlap welds 170 secure overlapping ends of two
tubes while weld 171 secures abutting ends of two tubes.
Another weld consists of weld lines 173 and 174 through
a sleeve 172 which overlaps the abutting end of two tubes.
A weld line 175 is also located at the abutment. The weld-
ing head of FIGURE 7 is positioned to make the weld
173 in the sleeve 172 but during the welding, the sleeve
172 is firmly gripped by the clamp portions 23 and 32
which are flexible enough for tube diameter tolerance
variation up to .010 inch while still firmly holding the
tube. The lips of the clamp serve to center the tube within
the welding head so that the electrode 131, as it revolves
around the weld line, stays a uniform distance from the
sleeve. During the operation of the weld head, the inert
gas is continually passing through the gear into the gas
cup and the inert gas prevents formation of oxides so that
exotic materials, such as titanium and zirconium, can be
welded. Also, the presence of the gas in the gas cup pro-
tects the complete gear against the high temperature of
the arc at the weld, thereby preventing overheating of the
gear. Further, the gas cup 70 is fabricated of a high heat
resisting insulating material and since the gas cup is be-
tween the gear and the arc, it also protects the gear from
overheating. The rate of flow of the inert gas into the
gas cup <an be controlled by the size of the orifice open-
ing 126 and by the size of the opening 130 through which
the electrode projects. The duplicate brushes continually
bear against the opposite gear segments so that constant
potential is available at the electrode to provide a uni-
form weld current for producing a uniform weld around
the weld line. Also, there is no tendency for arcing to
take place between the gear segments because the two
segments are at the same potential.

While the particular weld head structures herein shown
and described in detail are fully capable of obtaining the
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objects and providing the advantages hereinbefore stated,
it is to be understood that they are merely illustrative of
the present preferred embodiments of the invention and
that no limitations are intended to the details of the con-
struction or design herein shown other than as defined
in the appended claims.

What is claimed is: )

1. A weld head for welding a cylindrical object com-
prising: '

a handle having an opening therethrough;

a circuit gear rotatably mounted in said opening, said
gear having a central opening through which said
object extends and gear teeth about the outer cir-
cumference of said gear;

an electrode carried by said gear and projecting radial-
ly toward said object; .

means forming a confined, annular space between said
object and said gear, and passage means communi-
cating said annular space directly to the exterior of
said handle;

means for rotating said circular gear;

means for supplying inert gas to said space whereby
said gas flows through said space and then through
said passage means directly to the exterior of said
handle to prevent oxidation of the material of said
object and cool said gear; and

means for supplying welding energy to said electrode
to produce a weld with said electrode during rota-

- tion of said gear.

2. A weld head as defined in claim 1 having means
for clamping said object in axial alignment with the axis
of said circular gear.

3. A weld head as defined in claim 1 wherein said cir-
cular gear is in the form of two segments, said supplying
means comprising a pair of generally diametrically op-
posed brushes on said handle brush means for applying
the same potential to both segments simultaneously.

4. A weld head for tube welding comprising:

a handle containing a motor;

an annular gear rotatably supported in said handle and
driven by said motor;

a tube clamp supported on said handle adjacent said
gear for centering a tube within said gear, said clamp
having a central tube receiving opening;

an annular gas cup concentrically positioned within and
secured to said gear and comprising annular side
walls projecting inwardly from said gear toward and
in surrounding relation to said tube and having cen-
tral tube receiving openings coaxially aligned with
said clamp opening;

an electrode carried by said gear and projecting through
the interior of said gas cup to a position adjacent
said tube to form a weld as said gear is rotated by
said motor;

means for continually introducing inert gas to said gas
cup to prevent oxidation of the tube material; said
gas cup being formed of an insulating high tempera-
ture resistant material for protecting said gear from
overheating;

at least one of said cup wall openings being slightly
larger in diameter than the portion of the tube ex-
tending through the latter opening, whereby there is
defined between the edge of the latter opening and
said tube portion an annular orifice; and

said orifice opening directly to the exterior of said
handle, whereby said gas flows through said cup di-
rectly to the exterior of said handle to cool said
gear.

5. A weld head as defined in claim 4 wherein said in-
troducing means comprises an annular gas manifold ad-
jacent said gear and passage means in said gear for con-
necting said manifold with said gas cup.

6. A weld head as defined in claim 4 having a conduct-
ing passage in said handle for carrying both the welding
current and the inert gas.
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7. A weld head as defined in claim-6 having a grounded
conductor in said handle connected to said tube clamp
for completing the welding circuit from said electrode.

8. A weld head for tube welding comprising:

- a‘handle containing a motor;

an annular gear rotatably supported in said handle
and driven by said motor;

a tube. clamp supported on said handle adjacent sald
gear for centering a tube within said gear;

.an annular gas ¢up concentrically positioned within
and secured to said géar and: comprising side walls
projecting inwardly from said gear to a position
adjacent said tube, said cup being formed of an
insulating high temperature resistant material for
protecting said "gear from overheating;
an electrode carried by said gear and projecting through

" said gas cup to a position adjacent said tube to
form a weld as ‘said gear is rotated by said motor;

'means for continually introducing inert gas to said
gas cup to prevent oxidation of said tube material,
said introducing means comprising an annular gas
manifold adjacent said gear, and two openings in
said gear communicating sald manifold with the in-
terior of said cup;

said electrode extending through one of said gear
openings and said other gear opening comprxslng
a gas metering orifice; and

said cup side walls being radially spaced from said
tube to provide a gas discharge path to atmosphere
to prevent excessive pressure buildup in said gas
cup.

9. A weld head for tube welding comprising:

a handle containing a motor;

an annular gear rotatably supported in said handle and
driven by said motor;

a tube clamp supported on said handle adjacent said
gear for centering a tube within said gear;

an annular gas cup concentrically positioned within
and secured to said gear and comprising said walls
projecting inwardly from said gear to a position
adjacent said tube, said cup being formed of an
insulating high temperature resistant material for
protecting said gear from overheating;

an electrode carried by said gear and projecting through
said gas cup to a position adjacent said tube to form
a weld as said gear is rotated by said motor;

means for continually introducing inert gas to said gas
cup to prevent oxidation of said tube material;

said introducing means comprising a manifold space

between one side of said gear and a portion of :

said handle and passage means in said gear com-
municating said manifold space with the interior of
said gas cup; and

said handle containing a gas passage communicating
with said manifold space through which said inert
gas may be supplied to said manifold space.

10. A weld head for tube welding comprising:

a handle containing a motor;

an annular gear rotatably supported in said handle
and driven by said motor;

a tube clamp supported on said handle adjacent said
gear for centering a tube within said gear;

an annular gas cup concentrically positioned within
and secured to said gear and comprising annular
side walls projecting inwardly from said gear to
a position adjacent said tube;

an electrode carried by said gear and projecting through
said gas cup to a position adjacent said tube to
form a weld as said gear is rotated by said motor;

means for continually introducing inert gas to said
gas cup to prevent oxidation of the tube material,
said gas cup being formed of an insulating high tem-
perature resistant material for protecting said gear
from overheating;
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said gear and gas cup comprising first and second
semicircular segments;

said handle comprising a removable cover for retain-
ing said gear and gas cup in said handle, a-cir-
cular track within said handle rotatably containing
said segments and comprising. a-semicircular cutout
in a portion of said handle and a semicircular cut-
out in said cover; and

- a bevel gear supported by said handle in meshmg en-

gagement with said annular gear and drlven by sald
motor to rotate said annular gear.

11. A weld head as defined in claim 10 havmg

first brush means carried by said handle and engaglmy
said circular gear;

second brush means carried by said cover and en"agmﬂ
said circular gear;

said brush means being spaced substantially 180 de-
grees apart so that one brush means engages each
- gear segment during rotation of said cucular gear;
and-

means for connecting both said. brush means to the

same source of welding potential so that both brush
means are at the same potential -to prevent arcing

- between the gear segments. .

12. A weld for tube welding comprising:

a handle containing a motor;

an annular gear rotatably supported in said handle and
driven by said motor;

a tube clamp supported on said handle adjacent said
gear for centering a tube within said gear:includ-
ing a first fixed section and a second section hinged
to said first section for movement relative thereto,
a first clamp portion connected to said first sec-
tion and a second clamp portion connected to said
second section opposite said first section.to define
a circular opening for said tube when said second
section is in closed position, and each of said por-
tions having flexible lips on opposite sides thereof
and extending inwardly at an angle to the axis of said
clamp to engage and clamp said tube regardless of
tolerance differences in the tube diameter;

an annular gas cup concentrically positioned within
and secured to said gear and comprising an an-
nular side wall projecting inwardly from said gear
to a position adjacent said tube;

an electrode carried by said gear and projecting through
the interior of said gas cup to a position adjacent
said tube -to form a weld as said gear is rotated by
said motor; and

means for continually introducing inert gas to said
cup to prevent oxidation of the tube material, said
gas cup being formed of an insulating high tem-
perature resistant material for protecting said gear
from overheating.

13. A weld head for tube welding comprising:

a handle containing a motor;

an annular gear rotatably supported within said handle
and driven by said motor;

a tube clamp supported on said handle adjacent said
gear for centering a tube within said gear;

an annular gas cup concentrically positioned within
and secured to said gear and comprising annular
sidewalls projecting inwardly from said gear to a
position adjacent said tube;

an electrode carried by said gear and projecting through
said gas cup to a position adjacent said tube to form
a weld as said gear is rotated by said motor;

means for continually introducing inert gas to said
cup to prevent oxidation of the tube material, said
gas .cup being formed of an insulating high tempera-
ture resistant material for projecting said gear from

. overheatmg,

means in said handle containing an electrlcal conductor
connected to said electrode for conducting welding
current to said electrode and a passage communi-
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cating to said cup for conveying inert gas to said 3,035,147 5/1962 Latter ..o vececee 219—60
cup; and _ . 3,084,243  4/1963 Goteh oo oo ___ 21960
a ground conductor connected to said tube clamp for 3194937  7/1965 Bromsetal ___.______ 21960
completing the welding’ circuit for said €lectrode. ; 3.194.93 6 7/1965 Rohrberg et al. . 21960
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